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DETAILED ACTION 
Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy in French has been filed on Dec. 28, 2004. 

2. Preliminary Amendment 

Preliminary amendment filed on Dec. 28, 2004 and Second Preliminary 
amendment filed on March 14, 2005 are approved. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1,4-5, 8-10, 12-13, 40-41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Scalar! et al [US 5,734,715]. 

Regarding claim 1, Scalart et al teach an echo processing device shown in Fig. 3 
for attenuating echo components of a direct signal Xt in a return signal Yt, the device 
comprising: 

means (80) for calculating a receive gain Grt and a send gain Gtt; first gain 
application means for applying the receive gain Grt to the direct signal Xt 



Application/Control Number: 10/519,744 Page 3 

Art Unit: 2614 

and producing an input signal Xt' emitted into an echo generator system (22) ; and 

second gain application means for applying the send gain Gtt to an output 

signal Yt from the echo generator system and producing the return signal Yt'; 

the device further comprising means for calculating a coupling variable ut 

characteristic of the acoustic coupling between the direct signal Xt or the 

input signal Xt' and the output signal Yt [Fig. 4, step 53], the gain calculation means 

being adapted to calculate the receive gain Grt and the send gain Gtt on 

the basis of the coupling variable [Figs. 1-4; col. 5, line 27 to col. 6, Iine29; col. 6, line 

44 to col. 56; col. 1 1 , line 4 to col. 12, line 47]. 

Regarding claim 10, Scalart et al teach an echo canceller 16 for attenuating in an 
output signal echo components of an input signal Xt emitted into an echo generator 
system [Figs. 2, 3], the device comprising: 

a finite impulse response identification filter (18) whose response is 
representative of the response of the echo generator system, receiving the input signal 
Xt at its input and generating a filtering signal Zt [Fig. 2]; 

subtraction means (20) receiving at an input a signal from the echo generator 
system, at least one component of which is a response of the echo generator 
system to the input signal, and the filtering signal Zt, and adapted to 
subtract the filtering signal Zt from the signal E2 and to produce the output 
signal [Fig. 2]; 

means for adapting the coefficients of the identification filter (22) 
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as a function of an adaptation step (i.e. updating the filter coefficients) [Fig. 2]; and 

means (78) for calculating the adaptation step ut, the adaptation step calculation 
means comprising means for estimating the power Pit of the input signal and the 
power P2t of the signal and means for calculating a first coupling variable 
characteristic of the acoustic coupling between the input signal Xt' and the 
signal Yt' from the echo generator system, the adaptation step ut of 
the identification filter being calculated as a function of the estimated 
powers Pit, P2t and as a function of the first coupling variable [Fig. 4, step 53; col. 6, 
line 63 to col. 8, line 57; col. 12, lines 53-65] 

Regarding claims 40 and 41 , the limitations are shown above. 

Regarding claims 4 and 5, Scalart et al further teach the echo processing 
device, in which the coupling variable is obtained by calculating the correlation 
between the direct signal X1n or the input signal X2n and the output signal Y1n; and in 
which the calculation of the correlation between the direct signal X1n or the input signal 
X2n and the output signal Y1n is an envelope correlation calculation [Fig. 4, step 53; 
col. 12, lines 10-43]. 

Regarding claims 12-13, the limitations are shown above. 
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Regarding claim 8, Scalart et al further teach the echo processing device, in 
which the input signal X2n is emitted into the echo generator system by at least one 
loudspeaker and the output signal Y1n is obtained from the echo generator system by 
at least one microphone [Fig. 3]. 

Regarding claim 9, Scalart et al further teach the echo processing comprising 
an echo canceller receiving at its input said input signal X2n emitted into the echo 
generator system and the signal Y3n from the echo generator system, the echo 
canceller comprising a finite impulse response identification filter (18) whose 
response is representative of the response of the echo generator system, and 
the identification filter being adapted to generate a filtering signal Sn and 
comprising means for subtracting the filtering signal Sn from the signal Y3n to 
produce an output signal Y1n that is received at the input of said send gain 
application means [Fig. 2]. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 22, 27-29, 31 , 33-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Scalart et al [US 5,734,715] in view of Hirano [US 5,371,789]. 
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Regarding claim 22, Scalar! et al teach an echo processing device for a single 
channel, as shown in Fig. 3, for attenuating echo components of a direct signal Xt in a 
return signal Yt, the device comprising: 

means (80) for calculating a receive gain Grt and a send gain Gtt; first gain 
application means for applying the receive gain Grt to the direct signal Xt 
and producing an input signal Xt' emitted into an echo generator system (22) ; and 
second gain application means for applying the send gain Gtt to an output 
signal Yt from the echo generator system and producing the return signal Yt'; 
the device further comprising means for calculating a coupling variable pt 
characteristic of the acoustic coupling between the direct signal Xt or the 
input signal Xt' and the output signal Yt [Fig. 4, step 53], the gain calculation means 
being adapted to calculate the receive gain Grt and the send gain Gtt on 
the basis of the coupling variable [Figs. 1-4; col. 5, line 27 to col. 6, Iine29; col. 6, line 
44 to col. 56; col. 11, line 4 to col. 12, line 47]. 

Scalart et al do not teach an echo canceller device for multi-channel systems. 

Hirano teaches an echo cancellation device having adaptive filters for a multi- 
channel system {Figs. 1-4, 5A-6B; col. 2, line 46 to col. 5, line 57; claim 1]. 
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At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the teachings of Hirano with Scalart et al in order to enable 
one to use teleconferencing systems having multi-channel echo canceller [Hirano; col. 
1, lines 7-11]. 

Regarding claim 31 , Scalart et al teach an echo canceller 1 6 for attenuating in an 
output signal echo components of an input signal Xt emitted into an echo generator 
system in a single-channel system [Figs. 2, 3], the device comprising: 

a finite impulse response identification filter (18) whose response is 
representative of the response of the echo generator system, receiving the input signal 
Xt at its input and generating a filtering signal Zt [Fig. 2]; 

subtraction means (20) receiving at an input a signal' from the echo generator 
system, at least one component of which is a response of the echo generator 
system to the input signal, and the filtering signal Zt, and adapted to 
subtract the filtering signal Zt from the signal E2 and to produce the output 
signal [Fig. 2]; 

means for adapting the coefficients of the identification filter (22) 
as a function of an adaptation step (i.e. updating the filter coefficients) [Fig. 2]; and 

means (78) for calculating the adaptation step pt, the adaptation step calculation 
means comprising means for estimating the power Pit of the input signal and the 
power P2t of the signal and means for calculating a first coupling variable 
characteristic of the acoustic coupling between the input signal Xt' and the 
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signal Yt' from the echo generator system, the adaptation step ut of 

the identification filter being calculated as a function of the estimated 

powers Pit, P2t and as a function of the first coupling variable [Fig. 4, step 53; col. 6, 

line 63 to col. 8, line 57; col. 12, lines 53-65] 

Scalart et al do not teach an echo canceller for multi-channel systems. 

Hirano teaches an echo cancellation having adaptive filters for a multi-channel 
system [Figs. 1-4, 5A-6B; col. 2, line 46 to col. 5, line 57; claim 1]. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the teachings of Hirano with Scalart et al in order to enable 
one to use teleconferencing systems having multi-channel echo canceller [Hirano; col. 
1, lines 7-11]. 

Regarding claim 27, although Scalart et al teach using a variable gain (66) in the 
receive channel [Fig. 3], it would have been obvious to a person of ordinary skill in the 
art to use any value of the receive gain between 0 and 1 including 1 to match the 
operation requirement subject to circuit, system and design constraints. 

Regarding claims 28 and 29, the combination of Scalart et al and Hirano further 
teach the echo processing device, in which each coupling variable is obtained by 
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calculating the correlation between the corresponding output signal Y1 n(j) and the 
corresponding input signal X2n(i) [Scalart et al; and in which the calculation of the 
correlation between an output signal Y1n(j) and an input signal X2n(i) is an envelope 
correlation calculation [Scalart et al; Fig. 4, step 53; col. 12, lines 10-43]. 

Regarding claims 33 and 34, the limitations are shown above. 

Allowable Subject Matter 

7. Claims 2-3, 6-7, 11, 14-15, 16-19, 23-26, 30, 32, 35-36, 37-39 are objected to as 
being dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Claim 2 defines a variable G determined as a function of the estimated 
power of the direct signal or the input signal and the estimated power of the 
output signal, and as a function of the coupling variable COR according with the 
following equation: 

G = P 2n / (P2n + COR. P 1n ) where P 1n and P 2n are respectively an estimate at 
the time concerned of the power of the direct signal X1 n or the input signal X2n and the 
power of the output signal Y1 n. 
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Since claim 2 defines the variable G using a unique relationship, claim 2 is 
objected to. Claim 3 is dependent from claim 2 is also objected to. 

Similarly, for the above reasons, claims 6-7, 11,14-15, 23-26, 30, 32 and 35-36 
are objected to. 

Claim 16 claims calculating the adaptation step of the adaptive filter as a 
function of the second coupling variable COR. Therefore, claim 16 is objected to. 
claims 17-19 being dependent from claim 16 are also objected to. 

Similarly, for the above reasons, claims 37-39 are also objected to. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. i 

(i) Li [US 5,646,990] teaches an efficient speakerphone ati-howling system 
using variable gains in a receive and transmit channels [Fig. 2; Abstract]; and 

(ii) Le Damany et al [US 5,970,137] teach a method for loudspeaker gain 
correction [Figs. 1-2; Abstract]. 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ramnandan Singh whose telephone number is (571) 
272-7529. The examiner can normally be reached on M-TH (8:00-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Fan Tsang can be reached on 571-272-7547. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Ramnandan Singh 

Examiner 
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